Rutin protects endothelial dysfunction by disturbing Nox4 and ROS-sensitive NLRP3 inflammasome.
High glucose induced endothelial dysfunction is blamed for initiation of vascular complication in Type 2 diabetes mellitus. Rutin has been described in possessing comprehensive pharmacological activities, but the mechanism involved in endothelial protection through regulating oxidative stress and damage is still ambiguous. In the present study, rutin was evaluated in high glucose stimulated human umbilical vein endothelial cells (HUVECs) and high glucose diet-treated SD rats were applied to explored the molecular mechanism in rutin counteracting oxidative stress and damage. Firstly, 30 and 100μM rutin effectively increased HUVECs viability in high glucose challenge. Then we found that rutin could dose-dependently reduced high glucose mediated mRNA and protein expressions of Nox4. With Nox4 and Nox2 inhibitors, we further confirm that Nox4, but not Nox2, was responsible for reactive oxygen species (ROS) production in high glucose environment. Moreover, rutin and Nox4 inhibitor significantly ameliorated ROS generation and TXNIP, NLRP3, caspase-1 and IL-1β proteins expression in vivo. Furthermore, rutin substantially recovered nitric oxide production in HUVECs under high glucose condition. However, rutin could not inhibited inflammasome protein expressions and improved nitric oxide production in Nox4-overexpressed HUVECs under high glucose challenges. Finally, we found that rutin restored phenylephrine-mediated contractions and acetylcholine induced relaxations in aortic tissue of high glucose diet treated rats. In vitro, expressions of TXNIP, NLRP3, and caspase-1 in aortic tissue of high glucose diet treated rats were decreased under rutin administration. In summary, rutin may protect endothelial dysfunction through inhibiting Nox4 responsive oxidative stress and ROS-sensitive NLRP3 signaling pathway under high glucose stress both in vivo and vitro.